Results and Discussion
This part describes and discusses mainly the differences between Euphthiracarus reticulatus and Euphthiracarus cooki, since a detailed morphological description of latter already exists [R1] . Differences between E. cooki and other ptyctimous mites have also been described in detail [R2-R6] .
Exoskeletal elements
Notogaster -Specimens of E. reticulatus used for morphological analyses have a notogaster length between 870 and 940 µm and thus it is more than twice as large as that of E. cooki (322 -419 µm;) [R7] . The notogastral fissure (Figs. 1D, J, 5) is long and distinct in both species. A string of soft tissue enters the cuticle in the midline at the posterior end of the notogaster where no seta is present. Thus, we believe it to be the nerve of a mechanoreceptor perceiving the tensile or compressive stress generated by the deformation of the notogaster during ptychosis (cf. slit sensilla, lyrifissures in [R8-R11]). In contrast to E.
cooki, the scale receptacle of E. reticulatus is unincisive within the tectonotal notch and is most probably lacking. The lateral anterior tectum ventrally extends into prominent teeth (Fig. 1F, K ).
Prodorsum -The prodorsum (Fig. 1, Fig. S7A, B ) of E. reticulatus is narrower than that of E. cooki and seems more oval. It features two carinae of which the dorsal one is more pronounced than the ventral one (Fig. 1F, S7A ). In contrast, the prodorsum of E. cooki exhibits 3 carinae.
The bothridial scale is rather long and round, and distally bent upwards (Fig. 1G, Fig.   S7A ). In the encapsulated state it rests on top of the tectonotal notch (Fig. 1C) . It is about as long as that of E. cooki, but it is rounder (Fig. S7A, B) , which might be connected directly to its function. In E. cooki the bothridial scale first acts as a lazy hinge and then enters the tectonotal notch during enptychosis concluding with its anchorage in the scale receptacle. In E. reticulatus the bothridial scale also acts as lazy hinge but eventually mounts flush on top of the tectonotal notch instead of inside a receptacle (supplemental video V4, cf. Fig. 13 in [R1] ).
Since there are well-developed teeth at the lateral anterior tectum and the rostral notch is distinct, with a clear and deep indentation as notogastral counterpart, the scale receptacle might not be needed for keeping the animals encapsulated without muscular activity. E.
reticulatus has a relatively short and inconspicuous inferior retractor process and is smaller than that of E. cooki and the smallest so far found in euphthiracaroid mites [R2, R4, R5] .
Holoventral plates -The holoventral and plicature plates of E. reticulatus appear more slender than those of E. cooki. The holoventral plates have a weakly pronounced anterior interlocking triangle (Fig. 1H) , whereas the anterior interlocking triangle of E. cooki is more pronounced, seems to be more undulating, and thus is externally better visible. The posterior interlocking triangle is present in E. reticulatus, but so weakly pronounced that it is hardly visible in the SRµCT data (data not shown). In contrast, the posterior interlocking triangle is well pronounced in E. cooki. Pre-and post-anal apodemes are connected by firm cuticle, most likely due to sclerotization of the formerly soft walls of the anal atrium ( 
Muscular elements
The coxisternal retractor (csr) consists of about 40 muscle fibers (Fig. S7C) , and the inferior prodorsal retractor (ipr) consists of about 70 muscle fibers inserting via tendons on the intercalary wall induration of the prodorsum (Fig. S7D ). These number are much higher than in E. cooki (12 and 13, respectively). This might simply relate to body size (length about 900 and 380 µm, respectively), but there is also a functional consideration. The ipr inserts on the intercalary wall induration of the prodorsum and the inferior retractor process in E. cooki, but only on the intercalary wall induration of the prodorsum in E. reticulatus. Accordingly, the inferior retractor process is smaller in E. reticulatus compared to E. cooki. The absence of the scale receptacle might explain this: a higher number of muscle fibers should yield an overall higher force whereas the insertion on the intercalary wall induration of the prodorsum provides a more direct force transmission onto the notogaster, counterbalancing the absent, energy-saving anchorage of the bothridial scale.
The superior podosomal membrane adjustor (sma; Fig. 2 ) consists of 3 muscle bands and 1-2 muscle fibers each. Additionally, we found a muscle (with 3 muscle fibers) originating close to the sma, which inserts more anteriorly on the podosomal membrane, close to the coxisternum. The origin of this muscles suggests that, although the direction given by the insertion is slightly different, it might be a split, second portion of the sma as we found for example in Acrotritia ardua [R3] . Despite not inserting on the sejugal apodeme of the coxisternum but rather on the surrounding podosomal membrane, it might be a 4 phylogenetic precursor of the coxisternal protractor (csp) found in Phthiracaroidea [R4, R5, R6] . Its direction, however, differs and thus an additional role as protractor for the walking legs, as it is the case in Phthiracaroidea, seems unlikely.
There difference in the morphology of the notogaster lateral compressor (nlc) between E. reticulatus and E. cooki is negligible (18 vs. 21 muscle bands, respectively).
The number of muscle fibers of ventral plate adductor (vpa) and ventral plate compressor (vpc) of both species is similar as well (termed holoventral adductors hva and holoventral compressors hvc in [R1] ; cf. [R3] ). The vpa inserts, however, on the gladius-like appendix of the anal apodeme in E. reticulatus in contrast to the preanal apodeme itself.
The lack of the poam was confirmed by investigating four other scanned specimens of E. reticulatus (data not shown).
The lateral rectal muscle (lrm) originates dorsally on the notogaster and inserts dorsolaterally on the rectum. It consists of 3 muscle fibers. Nothing is known of the lrm in E.
cooki. Table T2 . Calculated distances and angles based on landmarks placed on the Synchrotron high-speed radiographies (cf. Fig. S2 , Table T1 ).
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Chemistry

Materials and Methods
MSTFA derivatization
Derivatization of potential hydroxyl groups to corresponding trimetyl-silyl ( ZB-5MS fused silica capillary column (same specifications as noted above). Samples (1.5 μl aliquots) were injected by hand into a split/splitless-injector, which operated in splitless-mode at an injection-temperature of 240 °C. Temperature and ionization settings were the same as described before, helium was used as carrier-gas with a constant flow rate of 1.2 ml/min. 
